Effect of ionic strength on the membrane fluidity of rabbit intestinal brush-border membranes. A fluorescence probe study.
The effect of ionic strength on the fluidity of rabbit intestinal brush-border membranes has been studied using two fluorescence probes, pyrene and 1-anilino-8-naphthalene sulfonate (ANS). The imposition of a potential gradient on the pyrene-probed membrane vesicles (out greater than in) with increasing NaCl concentration in the medium resulted in a marked enhancement of the excimer formation efficiency, accompanied by a decrease in the ratio of fluorescence intensities of the probe at 392 and 375 nm. Fluorescence polarization of the pyrene-membrane complex is independent of temperature in the absence of salts, while it is dependent on temperature from 10 to 47 degrees C in the presence of salts, as shown by the thermal Perrin plots of polarization. It has been demonstrated that there is a linear relationship between the changes in the pyrene excimer formation efficiency in the membranes and of the values of the binding parameters of ANS for the membranes. From these results, it is suggested that the lipid phase of the membranes becomes more fluid by shielding negatively charged groups of the membrane surface and that there is a fairly close correlation between the membrane organization and the membrane surface charge density.